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CHAPTER 1 
 
 
 
 
INTRODUCTION 
 
 
 
 
1.1. Background 
 
 
In construction industry, structural and architectural elements of a building 
are detailed in separate sets of drawings.  When the time allocated for a project is 
short and the schedule is tight, misinterpretation of the drawings is likely to occur.  
As a result, non-conformance with either one of the drawings may happen during 
construction stage, leading to a conflict between aesthetic quality and structural 
stability. 
 
 
This study is conducted in reference to a real construction project1 where 
non-conformance of architectural and structural drawing has occurred.  The site 
problem was initiated when a stump was cast higher than finished floor level, due to 
the misinterpretation of the drawings during levelling survey work.  This resulted in 
the protrusion of the stump from acoustic wall surface.  Hence, the stump was 
hacked to provide a flat surface for the installation of the acoustic wall (see Figure 
1.1). 
                                                        
1 The project name is not disclosed due to the request by the project owner. 
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Figure 1.1 : The damage to the column 
 
 
The strength of the defected column is assumed to have reduced due to 
hacking.  Because the column is an important structural member of the building, a 
study to determine its capacity is proposed. 
 
 
 
 
1.2 Problem Statement 
 
 
The type of structural defect due to hacking to the column as presented in this 
study is not common.  Therefore, there is no comprehensive reference available with 
regards to the acquisition of the maximum capacity for the column.  Also, the current 
code of practice (i.e. BS 8110) does not provide any provision on the design of 
structural members with openings, hence useful data and references are not available. 
 
 
For the reasons stated above, analysis is required to understand the structural 
behaviour of the defected column and consequently know its load bearing capacity.  
The finite element method (FEM) is chosen as the analysis tool in this study, because 
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it has the advantages in the ability of predicting localised and global behaviours of a 
structural member. 
 
 
 
 
1.3 Objectives of the study 
 
 
The objectives of the study are listed as below: 
 
1. To conduct a study on a reinforced concrete (RC) column using finite 
element analysis, before and after the damage due to the over-hacking. 
2. To comprehend the behaviour and to determine the strength level of 
the damaged RC column. 
3. To determine the maximum hacking allowed to the RC column before 
failure. 
 
 
 
 
1.4 Scopes of the Study 
 
 
The scopes of the study are listed as below: 
 
1. The finite element analysis is done by using LUSAS. 
2. The linear and the non-linear analysis is done in 2-dimension. 
3. Material and geometrical non-linearity are included in the analysis. 
4. The study is based on the short-term behaviour of the concrete. 
5. Analysis is conducted on a column according to the as-built details in 
the project 
 
